Smoking is a global problem and one of the leading causes of preventable mortalities. Approximately 6 million people die due to diseases caused by tobacco consumption every year, this number is increase to 10 million by 2030.[@ref1]-[@ref4] In Turkey, the number of deaths caused by cigarette use is approximately 100 thousand per year and this number is expected to reach 240 thousand in 2030.[@ref5] Although global cigarette use has been declining. The percentage of cigarette users in Turkish youth still remains high. According to the Turkey Global Youth Tobacco Survey 2009, smoking rates of high school age children's increased 8.4% in the last 6 years.[@ref1],[@ref3] Softa et al[@ref6] found that 26.5% of high school students in Kastamonu were using cigarettes.[@ref6] In a similar study in Romania, Trofor et al[@ref7] documented 52.4% of students smoked regularly. Influence of easy access to tobacco-produced items, peer pressure, tobacco commercials and price policies in cigarette, cigar and narghile on adolescents starting to smoke is important. There is a variety of different models of education and behavior to minimize tobacco consumption among young people and change their perception of behaviors concerning smoking.[@ref1],[@ref8]-[@ref12] Cognitive-behavioristic models and theories including Health Belief Model, Planned Behavior Theory, Reasoned Action Theory and Transtheoretical model (TTM) are generally found effective in practices of education and regulation and achievement of preventive health behaviors for adolescent peers.[@ref13]-[@ref17] Transtheoretical model is an intentional behavior change model that focuses on individual decisions. Prochaska[@ref15] define change as a gradual, continuous and dynamic structure, while change is a sharp and direct conclusion. Prochaska[@ref15] describe change as a gradual, continuous, and dynamic structure. Transtheoretical model has been used in smoking cessation programs. They claim that individuals do not go directly from old behavior (namely, smoking) with a new behaviors (quit smoking), progress gradually through the sequence of change. The individual sets out to resolve problem-interaction patterns and problem-solving strategies, using an organizational scheme of theoretical models, change phases, change processes, decision-making balance, and self-efficacy.[@ref13],[@ref15]-[@ref17] In this study, we focused on peer influence as an agent in TTM based change. Influence of peers on youth is certainly of great importance. A peer role model is a friend whose behaviors and suggestions can convince others and that he or she is aware of the meaning and the difficulties of being a fellow peer.[@ref17],[@ref18] Education of peers aims at using positive peer influence on other fellow peers.[@ref3],[@ref18],[@ref19] Peer educators and trainers have to be chosen from among highly respected individuals who are capable of listening and communicating. They also should have practical and scholar leadership and role modelling skills, as well as being able to provide voluntary and energetic interference in positive and negative situations when needed and show non-judgemental or unprejudiced attitude towards their colleagues and clients.[@ref20] However, the process of peer education/training can be negatively affected when the above is not taken into account.[@ref21]-[@ref23] The aim of this study is to assess the efficiency of peer education/training in changing the tobacco consumption behavior in high school students.

Methods {#sec1-2}
=======

In this interventional study; transtheoretical model, which is one of the cognitive-behavioral models was used for application of the peer education. To ensure that answers were not seen by parents and school administrations; questionnaires were given in a closed envelopes to the students (338 students). The interventional study was conducted in 2 high school in Balçova District, Izmir. The data of the study was collected between September and October 2011. Four hundred forty-four students were targeted and 338 of this (76.1%) participated in the initial survey. In the study, 61 students were smokers (18.3%). Enable these students to achieve change in attitudes towards smoking cessation they underwent 6 months peer education. Changes in the behavior of smoking cessation after 6 months was evaluated according to the transtheoretical model stage.

Selecting peer volunteers {#sec2-1}
-------------------------

A situation-determining questionnaire performed in 2 schools was included in the study in which students were asked such questions as "Would you like to work with us actively in processes to be performed at school?" and "Which friend of yours would you want to contribute to in-school activities" to determine voluntary students. Forty-three volunteers were identified from 2 schools.

Exclusion criteria {#sec2-2}
------------------

None of the students who took the first survey were excluded from the study.

Training peer volunteers {#sec2-3}
------------------------

Two training groups were formed in both schools. Students were told about the purposes of training programs, how to use tools and what is being expected from them. They were also asked why they volunteered in the groups and what their expectations were. Training programs were provided to voluntary peers who than started talks and chats in the canteen, garden, and classrooms of both schools about present and potential harms of tobacco consumption. The voluntary peers hung the billboards, brochures and posters where students could easily see them, shared their experiences with their classmates to try to learn what they thought; and they created an account group on facebook to enable them to share their own experiences, emotions, and approaches. The dependent variable of the study is behavioral change, which is assessed whether by any progressions or regressions based on TTM. Phases of behavioral changes progression to a higher level was assessed as progress. The independent variable of the study is peer training. Transtheoretical model stages are: 1) precontemplation, in which an individual may or may not be aware that a behavior change is warranted and has no intention of changing within the next 6 months; 2) contemplation, in which an individual is aware that a change is warranted and is intending to change within the next 6 months; 3) preparation, in which an individual is planning to change within the next 4 weeks; 4) action, which begins the day an individual makes the behavior change and lasts until they have maintained the change for 6 months; 5) maintenance, which begins after an individual has successfully maintained a behavior change for 6 months.[@ref24],[@ref25] Descriptive variables for a student are age, gender, smoking status, tendency of friends to smoke inside and outside the school, the age they have first smoking, level of nicotine dependence, chatting about smoking and related harms. Family descriptive variables are education level of parents, their employment and whether their smoking tendency is present or not. Smoking status was defined as being a current smoker, an ex-smoker and a never smoker. Current smokers were those reported cigarette smoking every day or some days at the last one month. Never smokers were those reported who never smoke during their lifetime. Ex-smokers were those reported cigarette smoking during their lifetime, but currently did not smoke at least one year. Smoking cigarette, cigars, pipes, and water pipe were asked to the participant for characterizing their smoking status. Nicotine dependency was revealed by the The Fagerstrom dependency test. The Fagerstrom Test for Nicotine Dependence (FTND) was developed in 1978 by Fagerstrom to examine nicotine dependency using self-assessment methods.[@ref26] Mermer et al[@ref26] developed the Turkish version of the scale. The FTND is composed of 6 questions. If the total test score is above 4, it indicates a probability of dependence. The 5 degrees of nicotine dependency according to the test scores include very low dependency (0-2), low dependency (3-4), medium dependency (5), high dependency (6-7), and very high dependency (8-10).[@ref26]

Statistical analysis {#sec2-4}
--------------------

Data of the study was analyzed by using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) Version 18.0 to evaluate the mean and standard deviation, and the frequency for descriptive findings. We used Chi-square test for establishing the influence of independent variables on smoking status. The FTND changes and behavioral changes was evaluated by Mc Nemar Chi-square test. Ethics Committee approval was obtained from the Ethics Committee of Dokuz Eylül University Non-Interventional Researches. This study was carried out in accordance with the principles of Helsinki Declaration.

Results {#sec1-3}
=======

In this study, 81.4% of the participants were 16-17 years old, 57.4% were females and 18.3% were current smoker. Approximately 65.6% of the smokers were use cigarettes, 21.3% of smokers were 13 years of age and below and 50.8% had started smoking because of mere curiosity (**[Table 1](#T1){ref-type="table"}**).

###### 

Distribution of students' demographic characteristics (N=338).

![](SaudiMedJ-39-74-g001)

In this study, there is a significant relationship between gender and students 'mothers' work and smoking status. Male students smoke more than female students. Students who working mother smoked more cigarettes (**[Table 2](#T2){ref-type="table"}**).

###### 

Relationship between students smoking status and some factors.
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In the study 24.6% of pre-peer smokers were in the precontemplation phase, and 31.1% were in the contemplation phase and 6.6% of smokers were in the maintenance phases, respectively (**[Table 3](#T3){ref-type="table"}**).

###### 

Distribution of students' answers to the questions about of behavioral changes before and after 6 months peer education (N=61).
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In the study 21.3% of after-peer smokers were in the precontemplation phase, and 36.1% were in the contemplation phase and 16.4% of smokers were in the maintenance phases, respectively (**[Table 3](#T3){ref-type="table"}**).

Students were found to show change of behavior to non-smoking at the rates of 39.3 (**[Table 4](#T4){ref-type="table"}**). There were no significance stage behavioral changes after sixth months.

###### 

Comparison of phases of behavioral changes during diagnosis of the problem, begining of the survey than 6 months later for students (N=61).
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After peer education intervention, nicotine dependence of students were decreased significantly (*p*=0.0001). There were no significant associations between gender, daily living hardship, difficulties and education, employment and tobacco consumption of their parents during the phase of behavioral change of students (**[Table 5](#T5){ref-type="table"}**).

###### 

Comparison of factors to influence phases of behavioral changes in students after the sixth months later.

![](SaudiMedJ-39-74-g005)

Discussion {#sec1-4}
==========

In this study, the effectiveness of peer education in changing the smoking behavior of high school students was assessed. In many studies on the effectiveness of peer education, it is emphasized that most of the participants feel more confident and knowledgeable, their learning capacities and the exam performances increase. The peer education process was shown to increase student satisfaction, motivation, learning desire in the studies. Researches on peer education application show that this education has effects on many fields (education, health, and so forth) and in all age groups. It is also defined as an effective training method that enables peer education to change positively the risk factors and risk taking behaviors of adolescents.[@ref27]-[@ref32] Bilateral learning is thought to take place through a learning-teaching approach based on peer education. In the study of Kenna and French, first grade students in nursing school develop more comfortable learning skills with their senior peers, expressing their emotions more comfortable;[@ref31] in Can's study, it was seen that in the course of students receiving peer teaching among guitar students, their responsibilities and respect for authority were improved in terms of attendance, participation, preparation, continuity and study subjects;[@ref33] in Cebeci's study, it was seen that the feedbacks of headworker and apprentice students in the peer teaching method applied to medical students benefit from the peer-assisted education. It has been estimated that peer-assisted education provides a gain for both the educator and the educated student.[@ref34] In the studies conducted in high school, university and community examples, mostly friends were reported as information sources. The influence of their peer group on the risky and safe behaviors of young people is observed. Because each individual is in communication with similar individuals, especially in terms of age and developmental periods.[@ref30] It was shown that smoking frequency in Turkey starts at an early age, the frequency of drinking increases with age, friend effect is effective in starting smoking, and peer education programs to be applied to schools will affect students' smoking condition.[@ref11] The peer education model created for anti-smoking education should also be planned by taking into consideration the effect of the group of friends on the adolescent's health-related attitudes and behaviors.

In our study, it was determined that peers' talking to each other about the harm of cigarette did not increase significantly after peer education. However, peer group stated that peer education has added positive knowledge and skills to them. Peer education seems to have contributed significantly to the development of peer relations, which has increased the confidence and motivation of the students themselves. These students are able to transfer the knowledge and skills they have acquired during peer education to their daily lives and use these skills for the life. The effort of peer educators became a model to others in the application of peer education (with the principle of social learning) is also an important achievement.[@ref29]

In this study, it is thought that peer education affects the smoking cessation behavior of the students positively. In the study, the peer group interacted with all the students, not just the smokers, to ensure that smokers are not known. For this reason, the effect of peer education on smoking students has not been fully determined. A third of the smokers showed behavioral changes after 6 months of evaluation. Because peer education is assessed 6 months later, it is considered that there is not enough time for evaluation. In Doğan's study, it was found that peer education students constantly exchange information with each other, thus ensuring the continuity of education, positive role models are created and 'social learning' encourages their friends to take an attitude against cigarette;[@ref11] according to the Yaşlı's study, peer education programs which are not long-term and continuous, were found to have no effect on youngsters' smoking behavior;[@ref12] in the study of Karayurt et al[@ref32] it was found that group and peer education had positive effects; in the study of Koyun, it was determined that the increase in the number of interviews for cigarette cessation improved the results for the activities, the percentage of women at the stage of not thinking decreased from the first stage and the decrease tendency at the beginning of the study showed increase as the interviews continue during the preparation phase.[@ref27] According to these results, it is necessary to extend the study period of peer education to a long time and to maintain continuity. Before peer education, 17.6% of the students had moderate, high and very high nicotine dependence level, whereas 11.1% had moderate and high nicotine dependence afterwards. Nicotine dependence is effective in deciding which method to choose in smoking cessation treatment. Studies have shown that peer education is effective in smoking cessation behavior, that post-peer addiction knowledge scores are significantly higher than the control group, and that peer education is superior to other methods in the level of knowledge.[@ref29],[@ref30] In Andersson's Blekinges project, it is stated that peer education should be used effectively to get rid of cigarette addiction.[@ref35] In the study, 18.3% of the students group were smokers. According to the Turkey Global Youth Tobacco Survey (GYTS) 2009, smoking rates of high school age children's were 8.4%.[@ref3] According to GYTS data 2009, one third of youngsters started smoking before the age of 10 and smoking increased with the age, 19,5% of the students started using tobacco products under the age of 13, all started under the age of 17 and younger.[@ref3],[@ref9],[@ref10],[@ref19] In this study, there is a significant relation between the smoking status of male students and female students. Male students smoke more than female students. The fact that smoking is considered to be inappropriate for women in some countries is considered to be a factor in the low rate of smoking among women.[@ref5] The reasons why students use tobacco products are ranked according to their frequency count as; being curious about, imitating, being angry with his/her family, being stressed and friend pressure. In the study performed by Doğan et al[@ref11] students smoke with the reasons such as not to be separated from friends, curiosity, feeling better and habit. In researches made by WHO in various countries, among the reasons for starting smoking are peer pressure, stress, curiosity, being considered favourable by parents.[@ref1],[@ref2],[@ref4],[@ref5],[@ref21] "Peer pressure" is important in our country for starting smoking. In this study, while effect of friends was important, curiosity has been found to be in the lead.[@ref3]

Students, in their conversations with their friends, talk about using tobacco, its damages and quitting every day, at least once in a week or a month. The students' conversations with their friends have increased at the end of the study period. However, in our study, it could not have been fully determined how much these conversations affected the change of behavior. In our study, while they have been asked how often they talked, its context and the messages given have been evaluated according to the notifications of the peer educators.

The working status and the use of tobacco products of the students' mothers do not affect their smoking status. It is known that the presence of alcohol, cigarettes and drug users in the family increases the tendency of these young people to imitate family elders.[@ref5],[@ref11] The peer group students stated that similar qualifications apply to their families at the meetings held.

In this study, 61 students evaluated according to their thinking stage constitute the focal point of the study. Because the last follow-up has been carried out 6 months later, the students in maintaining stage have been considered to have left the cigarette. For those, who were in the stage of action (have quieted, less than 6 months), it could not be followed up whether they have passed to maintaining stage or not, because of the completion of the work.

In the follow-up of the 61 students who were the focal point of the study, before peer education and after 6 months, it has been determined that there was a positive behavioral change after the peer education. Those who were in the pre-contemplation thinking stage have decreased, those who were in the maintaining stage have increased. Accordingly, it can be said that, the behaviors of the students have changed positively and that they have quieted smoking.

Transtheoretical model focuses on change fact developed optionally rather than change imposed through pressure from outside. It is less common for individuals to return to their former behavior because the initiatives made for behavior change. In TTM are individualized and evaluated by assessing the individual's level of change. Transtheoretical model says that the most appropriate initiatives at the stage of change the individual experiences must be used in order to facilitate change.[@ref27] Including peers into anti-smoking trainings can enhance the effectiveness of these programs.[@ref11] This study was limited by the students were requested to write their names in the questionnaires. The students stated that they did not want to write with the thought that the school administration and their families would be informed. Two groups could not be brought together with the reason that the students were from different schools and the course hours could not be arranged.

In conclusion, following the peer education, the smoking behavior of the students has changed positively. Those among the students who were in the precontemptation stage have decreased, those who were in the contemptation, action (have quieted, less than 6 months) and maintaining stage have increased. Peer education is an appropriate method for providing behavioral change. Because the students show very low and low dependences according to the nicotine dependence scale, primarily behavioral cognitive initiatives should be planned. The educations should be held intensively and continuously with long durations, to increase the effectiveness of peer educations. While forming a peer group, the personal characteristics, friends and communications of the youngsters should be taken into consideration.

Processes of peer education should be conducted on constant, intensive and long-term basis so as to increase their efficiencies. Formation of peer groups requires trainers to consider individual differences in students and their communications with their peers. Group training should be supported by peer trainers and school principals, and its efficiency and functionality thus be constantly increased. Skills of students to manage difficulties they have encountered in the process of quitting smoking and saying "no" to any type of tobacco consumption should be supported. Young people should be encouraged to avoid passive smoking and easy access to tobacco products. School administrators should support peer education. Peer education should be regularly and consistently applied to society.
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